tion of vision, and numbness and loss of strength in the right leg.
October 1997. The clinical examination showed a positive Lasègue sign on the right and hypesthesia in the right foot. An axial CT scan of the lumbar spine revealed a wide spinal canal but no other lesions. Magnetic resonance imaging demonstrated multiple soft-tissue lesions, with intradural and extramedullary extension. The largest masses were observed at the thoracolumbar level. There was no neuroimaging evidence of bone involvement (Fig. 1) .
November 1997. The patient underwent a T10-L2 decompressive laminectomy and total excision of a partly intramedullary, mostly extramedullary tumor that infiltrated the paraspinal muscles and the pleura. Intraoperatively, the intraspinal part was vaporized and removed as two voluminous masses. To the right, a voluminous extraspinal mass, which had not been visualized preoperatively on CT or MR imaging, and which infiltrated the muscles, was detected. The dissection was extended into the muscles. A large (12 ϫ 7-cm) intramuscular mass was removed entirely. Because massive invasion of the pleura was detected, a thoracotomy was performed to remove the intrapleural portion. This intrapleural part could only be removed partially because of the extreme-lateral extension. Anatomicopathological examination indicated a diagnosis of a chordoma in all resected specimens.
February 1998. The patient's symptoms recurred. On MR imaging a large cyst was visualized at L3-4. On puncturing of the cyst, 10 ml of dark yellow fluid was aspirated. This procedure did not relieve the patient's pain. Examination of the aspirated fluid showed some groups of cells, histologically and immunohistochemically characteristic of chordoma.
March 1998. In March 1998 a second operation was performed. An L4-S2 laminectomy was performed as was subtotal resection of a cauda equina chordoma. Intraoperatively, an enormous arachnoiditis was detected. The dura was very fragile and a purple mass shone through it. Between two fibers of the cauda equina an intratumoral cyst was seen as a green mass. Only a subtotal resection could be performed because the fibers of the cauda equina were adherent to the tumor capsule.
June 1998. In June 1998 MR imaging was again performed. The study demonstrated multiple intradural cystic structures, a total loss of delineation between the fibers of the cauda equina, and the lumbar mass that extended around the sacral nerve roots. No bone involvement was demonstrated. The tumor was inoperable. One month later electromyography demonstrated an L-5 radiculopathy bilaterally and an S-1 radiculopathy on the left side with significant effects on contractions. There were no motor potentials found in the left anterior tibial muscle and the long extensor muscle of the toes.
August 1998. The patient was admitted to the rehabilitation center, suffering from incomplete T-12 paraplegia (American Spinal Injury Association Grade D). She could walk with assistance for 10 m. She had a drop foot on the left side. Sensory function was seriously impaired in both legs.
October 1998. Magnetic resonance imaging of the full spine was performed to determine the cause of functional deterioration. The L5-S1 chordoma remained unchanged, but the multiple contrast-enhancing lesions in the spinal canal at the thoracolumbar level had grown. A small C-3 nodular lesion and a small lesion at the craniocervical junction were newly detected. There were signs of fibrosis with formation of cysts on the lumbar and thoracic levels. All lesions were located intradurally.
Because metastatic cervical lesions were present, head MR imaging was performed but revealed no parenchymal lesions. The clivus appeared normal on these images.
Ultrasonography of the liver demonstrated no metastatic lesions, and an axial CT scan of the thorax revealed no lesions in the lungs. We observed only a small nodular lesion of the paraspinal pleura on the right. Bone scintigraphy demonstrated no metastases.
April 1999. Because the tumor progression was slow and because of its wide spread, we decided to perform repeated MR imaging evaluation 6 months later. This study demonstrated numerous (at least seven) new small intradural spots in the cervical and high-thoracic spinal cord. Those in known locations remained unchanged.
May 1999. Clinical evaluation revealed no new neurological deficits. The patient could still walk with assistance for a distance of approximately 10 m.
Because of the absence of clinical deterioration, the slow tumor progression, and the wide tumor spread, we decided not to undertake radiotherapy, because it is not effective for such an extended chordoma. 15 will be performed, and focal radiotherapy will be considered when surgery is impossible.
Histological Findings
In November 1997 a tumor sample was obtained, and histological examination showed a lobular growth pattern. The lobules consisted of a proliferation of large cells with multiple vacuoles (physaliphorous cells) on a chondroid background. The cells contained a small round nucleus, occasionally with a nucleolus included.
Immunohistochemical analysis showed a few cells positive for epithelial membrane antigen. More cells were positive for KL1 and all cells are positive for S-100.
Two different anatomicopathologists determined that these histological and immunohistochemical findings were typical of chordoma (Fig. 2) .
Discussion
Including the present case, 15 cases of intradural chordomas have been reported (Table 1) . Their locations included the prepontine region in seven cases, the suprasellar region in two cases, the spinal region in three cases, and the intrasellar region, foramen magnum, and tentorium cerebelli in one case each. The intracranial region is overwhelmingly the most common site for intradural extraosseous chordomas, especially the prepontine region. 13 To our knowledge, this report represents the first published case in which multiple lesions were found intradurally without bone involvement, and were disseminated through the thoracolumbosacral spinal cord, invading into the paraspinal muscles and the pleural cavity, and in which metastatic lesions were present in the cervical spinal cord.
In all other 14 cases the chordoma was found in an entirely intradural location; an intradural chordoma is significantly less aggressive than one of an osseous origin. In all other cases the tumors remained intradural without extension to the extradural space. There was no bone involvement and no metastases were found. Therefore, a new classification was proposed by Jallo, et al., 7 to serve as a better predictor of the prognosis. In their system, Type I chordomas are osseous extradural (the majority); Type II are extraosseous extradural; Type III are osseous intradural; and Type IV chordomas are extraosseous intradural. 8 In their system chordomas are separated into four categories based on the space they occupy as well as the presence/absence of an osseous connection. Type II and IV lesions are thought to have a better prognosis because complete resection is more likely (due to their more limited local extension) and because of their less aggressive behavior. Metastases have never been associated with intradural extraosseous chordomas.
Our case is unusual in several respects. First, because an intradural location without bone involvement is rare in cases of chordoma (only 14 previous cases reported). Second, this intradural chordoma was located in the spinal cord, whereas the most common location is intracranial (11 of the 14 previously reported chordomas). Third, it is an unusual case because of the presence of the multiple lesions in the spinal cord and, furthermore, because of the tumor's extension through the dura into the paraspinal muscles. Finally, the case is unique because metastases developed in the cervical spinal cord, whereas intradural extraosseous tumors are thought to have a less aggressive behavior. This case does not fit into the classification proposed by Jallo, et al., 7 because intradural and extradural components, multiple lesions, and cervical metastases were present. Their classification is based on very few cases (three cases of Type II and 13 cases of Type IV). Therefore, their system must be regarded as speculative. Additionally, significant long-term follow-up data are not available. We believe that the benefit of their classification is more theoretical than practical.
The findings in this case indicate that an intradural chordoma, when left untreated for a long period of time (several years), can finally penetrate the dura and extend into other tissues; additionally we found that metastases may develop.
